Given the dramatic increase of social network site (SNS) use since 2008, terms such as ''tweeting,'' ''sharing,'' and ''friending'' are now common lexicon in our social discourse. In December 2011, Facebook recorded 845 million active users, up 39% from 2011. 1 As of October 2013, the number of active users of Facebook reached more than 1 billion people worldwide, with a median age of 22 years. As Facebook and other SNSs have become more prevalent in society, across age demographics, it is no longer a question of whether adolescent healthcare providers should actively engage and use this technology, but a question of when and how.
Social network site is a broad term used to describe Internetbased platforms for interaction between people with shared interests, common goals, similar backgrounds, or real-life connections. There are numerous SNSs offering slight variations on interface and target audiences. Currently, the most popular SNSs are Facebook (www.facebook.com), Twitter (www.twitter.com), LinkedIn (www.linkedin.com), Pinterest (www.pinterest.com), Deviant Art (www.deviantart .com), YouTube (www.youtube.com), Live Journal (www .livejournal.com), MySpace (www.myspace.com), Instagram (www.instagram.com), and Google Plus (plus.google.com), just to name a few. Social network sites are dynamic, and individual site popularity can quickly change with the advent of new sites, or with the whims of individual users.
The opportunities for SNS use by the healthcare community include dissemination of healthcare information, medication and appointment reminders, peer support and networking, health promotion activities, and research innovations. 2 The field of health informatics has already led the way in the use of health information technology to set practice standards and to provide up-to-date healthcare information to clinicians. Investigators are just beginning to evaluate the impact of SNSs on healthcare and public health messaging.
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CIN Social networking site use has exploded among youth in the last few years and is being adapted as an important tool for healthcare interventions and serving as a platform for adolescents to gain access to health information. The aim of this study was to examine the strengths, weaknesses, and best practices of utilizing Facebook in adolescent health promotion and research via pragmatic literature review. We also examine how sites can facilitate ethically sound healthcare for adolescents, particularly atrisk youth. We conducted a literature review of health and social sciences literature from the past 5 years related to adolescent health and social network site use. Publications were grouped by shared content then categorized by themes. Five themes emerged: access to healthcare information, peer support and networking, risk and benefits of social network site use in care delivery, overcoming technological barriers, and social network site interventions. More research is needed to better understand how such Web sites can be better utilized to provide access to adolescents seeking healthcare. Given the broad reach of social network sites, all health information must be closely monitored for accurate, safe distribution. Finally, consent and privacy issues are omnipresent in social network sites, which calls for standards of ethical use.
Healthy People 2020 has listed adolescent health as one of our nation's priority concerns for improving health and well-being. 3 Adolescents are at a crucial period of rapid, multifaceted development that encompasses the physical and psychosocial. Health and wellness decisions made during this delicate time can have significant long-term chronic disease sequel. For example, the Centers for Disease Control and Prevention reports that 90% of smokers start before the age of 18 years, and almost a quarter (23.3%) of American high school students currently smoke. The decision to smoke leads to numerous preventable chronic health issues. These issues further potentiate the burden on our healthcare system. It is crucial that researchers find effective means of intervention and support to advocate for healthy lifestyle choices among adolescents. Social network sites offer a unique, meaningful, and broad-spectrum method of reaching out to adolescents.
The mean age of SNS users is decreasing, and young adolescents now make up the majority of new Facebook users. 1 Adolescence is a time of strong peer influence and social connections. 4 By 12 to 13 years, young adolescents migrate to peer groups who assert remarkable power in social learning. For example, in California, 90% of urban and suburban teens were reported to be active SNS users; 46% visit SNSs at least daily. 5 In a national survey of youth, 73% reported to be active SNS users. 6 Technology use is not necessarily limited by socioeconomic standing or age. For example, even homeless and at-risk adolescents access Internet resources and visit SNSs on a frequent basis. 7 Concerns about a digital divide-the supposition that youth in higher socioeconomic demographics have more access to the Internet than do teens living in lower socioeconomic demographics-has diminished over time. 6 Social connections of youth have taken on a digital form; this generation of young people has greater access to mobile phone technologies and social media via smartphones. According to the more recent Pew Internet Research Report, 8 more than a third of all teens had a smartphone in 2012, up from just 23% a year before; 50% of those smartphone-owning adolescents use only their handheld for Internet searches and social media.
The purpose of this article was to provide a pragmatic review of the literature of SNS use for adolescent health promotion and healthcare delivery. We explored themes from this collection of articles and provide a review of ethical issues the adolescent health practitioner and researcher must consider with this population.
METHODS
We performed a pragmatic review of health and social science literature from August 2008 to September 2013. Searches were completed using CINAHL and the Psychology and Behavioral Sciences Collection databases in EBSCO Host. Keywords and search terms included adolescen$, facebook.ti, social networking, consent, and health. We used ''adolescent'' as a key term to avoid ambiguities of other related terms and with an aim to find related literature with samples aged 10 to 24 years old. Additional inclusion criteria for the initial search included English publications, a focus on Internet social networking Web sites (eg, Facebook, www.facebook.com; MySpace), specific healthcare intervention testing, and reviews of use of SNSs in healthcare. Excluded articles were those referring to an individual's contacts (friends, peers, and colleagues) without regard to technology and/or social networks existing outside digital media. Publications meeting inclusion criteria were read in-depth by both authors (JAF and SBH) and then grouped by themes and shared attributes.
Each article was evaluated using the Matrix Method 9 as an organizing tool for the review. The Matrix Method provides a framework to systematically organize multiple articles allowing reviewers a consistent means of classifying literature review information with clearly defined parameters in a database matrix. The matrix for this review was organized to include authors, journal, date, study/paper purpose, common themes, research methods (if applicable), and areas for future research (if applicable). The Matrix Method has been used in numerous literature reviews over the last few years in areas such as healthcare informatics, 10 patient education, 11 and midwifery. 12 Given the novelty of SNS research, not all publications reviewed offered substantive, traditional research methods; therefore, gray literature, opinions, and nonresearch reports were included in this review, which we term a pragmatic review. Pragmatic reviews have been utilized in multiple fields such as epidemiology, 13 public health, 14 and diabetes research 15 and are acknowledged as different from traditional syntheses because of the lack of published studies on a given topic, often in a burgeoning area of scholarship.
Search Strategy
We first conducted a search of nursing, medicine, public health, and allied health databases using the agreed-upon keywords. The initial search yielded more than 700 articles ( Figure 1 ). After an initial review of abstracts and additional exclusion criteria, 76 articles were selected for further review and analysis. This dramatic culling of publications was due to unanticipated use of social network; as this term can refer to Web sites that facilitate online collaboration and communication among friends, peers, and others with common interests, social network can also refer to one's community, without regard for Internet-based technologies. In the next step of analysis, 22 articles were excluded from further analysis because of passive mention of SNSs (n = 7), unanticipated/incorrect use of the keyword ''social network'' (n = 3), a non-healthcare-related focus (n = 7), or no adolescent-specific focus (n = 5). After all exclusion criteria were applied and each article determined as relevant, our final sample size was 54 publications.
RESULTS
There was a remarkable increase in the number of publications over a 5-year period, from a single peer-reviewed article in 2008 to 32 in 2012 with an increasing number published each subsequent month. The five themes emerging from this review were (1) access to healthcare information (n = 12), (2) peer support/networking for specific health issues (n = 15), (3) risk/benefits of healthcare-related SNS use (n = 19), (4) advice to healthcare providers about using SNSs or overcoming technological barriers (n = 4), and (5) using SNSs as a vehicle for health interventions (n = 5). Themes were dynamic, and themes in many articles overlapped.
All publications ranged from levels V to VII in the hierarchy of strength according to the Melnyk and Fineout-Overholt hierarchy of evidence. 16 We based our determination on an examination of the study design of each study and how exhaustively authors described their methodologies. The strongest articles, syntheses of other descriptive studies (level V), accounted for 5.5% (n = 3) of the studies. Level VI evidence, qualitative or descriptive studies, was the most common type, accounting for nearly 80% of the studies (n = 43). Level VII evidence, expert opinion or committee consensus, accounted for approximately 15% of the articles (n = 8). The preponderance of articles were surveys, focus groups, or mixed-methods studies of adolescents and/or clinicians about particular actions, beliefs, or practices when it comes to utilizing SNSs.
Risk and Benefits of Using Social Network Sites
Use of Internet-based technology for health promotion has not only inherent risks, but also many potential benefits; 19 articles highlight the spectrum of those issues. Topics ranged from privacy concerns to concerns about the risk of physical and sexual abuse. Other titles highlighted benefits such as use statistics, clientele demographics, psychosocial development, and research possibilities.
Privacy issues are a primary concern for clinicians and SNS users alike. 2, 4 The threat of SNS sexual predators has long been a fear of many parents and concerned adults. Dowdell et al 17 described SNS use patterns between convicted sexual offenders and adolescents users. They found some overlap, although at the time of data collection, offenders and youth were utilizing different sites (MySpace for the former; Facebook for the latter). Another key finding is that two-thirds of offenders reported bringing up the topic of sex in an initial chat session, an important point for Internet safety education. Media reports and peerreviewed articles highlight these overlaps in an attempt to display only the most negative aspects of SNSs and youth development. In general, most teens reported they are very cautious about who they accept as an SNS ''friend,'' and many will not accept a friend request unless known personally or via trusted mutual friend. This trend is reported more commonly in recent publications. Ahn 6 provided evidence to suggest that threats from potential sex predators are often overstated.
Despite all the potential risk, SNSs offer benefits to social and cognitive development. 18 Several articles highlighted use statistics and demographics of SNSs. 19 Because many researchers and clinicians desire an easy way to target certain populations, demographic information and descriptive statistics are listed as a benefit of health systems linking to SNSs. Finally, researchers have found that SNSs can be beneficial for many research purposes such as subject recruitment, easy access to information, and willing participants. 20 
Peer Support and Networking
Peer support and networking were the primary theme of 15 articles. Articles met criteria for this theme if they focused on ways in which adolescents connect and share resources, or find other youth with similar goals or problems. Several articles showed specific examples of using SNSs as peer support for various medical conditions such as attention-deficit/ hypersensitivity disorder, 21 depression, 22 and asthma. 23 Rice et al 24 examined the intersection of physical and online social networks and described such peer influence. Their evidence suggested that online networks are just as important as in-person connections. They concluded that there is great potential for using SNSs to link teens to prosocial influences (ie, SNSs as a means for displaying healthy habits or positive attitudes among peers).
Another attempt to bridge the gap between healthcare services and SNSs comes from Reach Out, an Australian mental health initiative. 25 The intervention successfully helped hundreds of adolescents with mental health problems using virtual social networking as the mechanism for positive peer support. Their clinic Web site was designed to help teens and young adults overcome mental health issues and/or direct them to professional care. Their study is being replicated in the United States.
A final example of peer support examined depression disclosures among peers on Facebook. 26 Moreno and colleagues 26 found that older adolescents may purposefully disclose signs of mild depression on public profiles through comments that suggest feeling down, depressed, or frustrated. Those young adults disclosing signs of depression were doing so to reach out for help and share with online peers who do the same. This finding suggests that youth may use SNSs as a means to reach out to others in ways they may otherwise not do interpersonally. Diagnostic information via SNS disclosure has been tested with correlated the 9-item Patient Health Questionnaire scores and that Web-collected diagnostic information appears valid. 27 
Access to Healthcare Information
Access to healthcare information was the primary theme of 12 articles. These articles highlighted ways in which SNSs can be used to provide adolescents with information about health services and clinics or information about specific disease processes or healthy habits. This theme does not include giving youth access to personal health information or healthcare providers sharing or consulting on personal health information via the SNSs.
Ralph and colleagues 5 found that nearly 60% of adolescents have used the Internet to search for health-related information. For the youth in their study, the Internet was useful for such health information as it is always accessible, and it allows adolescent users to anonymously learn about myriad health-related topics. Rice and colleagues 24 as well as Ahn 6 described the spectrum of adolescent socioeconomic standing who utilize SNSs; there is little evidence to suggest major barriers to Internet access, even among homeless youth or physically disabled adolescents. 28 Homeless teens in those studies reported easy access to SNSs via smartphones, public Wi-Fi hotspots, and public libraries. Those with moderately severe physical disability reported that with proper support they utilize SNSs as well.
Ralph and colleagues 5 highlighted a number of SNS health education outreach issues that providers might consider based on surveys and focus groups of youth. A key finding was that teens expressed hesitancy in ''friending'' or ''liking'' a health clinic for two reasons. First, adolescents reported a need to trust the source of information. If an unknown clinic were to initiate a friend request, adolescent users were likely to reject it unless they had been to the clinic before, or other friends had already connected to the clinic. Second, they were hesitant to connect to a clinic because of the worry about what friends and family might think about that new or unusual connection. While adolescents are not afraid to seek online resources, SNSs display information to others in an indiscriminate fashion unless the user has actively changed privacy settings. Youth fear potential misconceptions of parents and friends of their overall health and sexual health practices specifically.
Health Interventions
Four articles highlighted use of SNSs for behavior change interventions to promote healthy behaviors, 29, 30 curb unhealthy behaviors, 29 or assess/screen behaviors that require intervention for unhealthy or dangerous behavior. [30] [31] [32] Of the four themes, the number of studies in this category is growing as the use of SNSs in health interventions has naturally built on exploratory work. This is especially true for areas such as mental health and substance abuse diagnosis and treatment.
Intervention in potentially risky behaviors or possible mental health issues is important and must be handled carefully for adolescents to be willing to receive help. Whitehill, Brockman, and Moreno 30 conducted a mixedmethods study to determine how best to communicate and intervene with individuals displaying signs and symptoms of depression via SNSs. Their study suggests that people who display depression on Facebook are open to having peers (friends and resident assistants) and known adults (university staff and faculty) approach them in person to discuss the issues revealed on SNSs. Only about a quarter of individuals disclosing depression on Facebook would accept help from a stranger. Overall, participants preferred in-person contact from a known peer or trusted adult. If a stranger were to intervene, participants preferred e-mail contact.
Social network sites also provide a means for assessment of potentially risky behaviors such as problem drinking. Moreno and colleagues 31 correlated SNS references to drinking and potential alcohol abuse to the Alcohol Use Disorders Identification Test (AUDIT) scale. Their study found a positive association between displayed alcohol use and AUDIT scores. Findings describe a way that Facebook can provide a means of accurate assessment of potential health issues.
Intervention articles also included research that sought ways to reduce risk of unhealthy behaviors. Jones, Baldwin, and Lewis 29 demonstrated use of an SNS teaching tool that reduced incidence of Chlamydia cases and increased self-reported condom use among a sample of youth who participated in the survey. Researchers and community health nurses did this by creating a Facebook profile using the name ''Caryn Forya'' that provides information on signs and symptoms of Chlamydia, prevention, safe sex practices, and links to local providers.
Overcoming Technological Barriers
Overcoming technological barriers was the focus of four articles, highlighting ways in which clinics can successfully create an SNS presence. Authors described how to develop useful and relevant pages, how to address administrative barriers when getting started, and how to maintain realistic expectations for one's SNS presence.
As clinics and healthcare providers began to utilize SNSs, several barriers to implementation became apparent. Ralph et al 5 surveyed clinics that had set up clinic SNS pages to better understand the difficulties clinics faced. They found that initial time investment to develop a Web page was often underestimated. Many organizations had to contend with administrative and technological barriers before they could even begin to create SNS-based pages. For example, employee SNS access was sometimes blocked in an attempt to decrease the risks for computer viruses or to ensure employee productivity. After administrative approval, organizations determined how to best distribute relevant health information, as well as practical clinic information such as location, hours, and contact phone numbers.
In another study, designers were faced with deciding what level of literacy and language type to use on SNS pages (professional or patient), assigning responsibility for maintaining sites, and policing what information was to be displayed. 33 It is extremely important that designers know their audience in order to provide the best information. Teen focus groups have been conducted to determine health information content areas that teens find relevant and interesting, as well as offering insight into effectively communicating the information via SNSs. 5 As SNS technology may be daunting for oldergeneration users in health clinics, Hackworth and Kunz 34 provided an overview of various SNSs and the strengths and weaknesses of utilizing each type for health clinics. Some organizations reported having to rely on the help of younger colleagues and staff members to implement their clinic SNS presence. 5 The advent of Web 2.0 (usergenerated content) has made management of Web site content easier to use than years past. Some providers have overcome technology-related anxiety by delegating Web site maintenance to information technology personnel.
DISCUSSION
The purpose of this literature review was to examine themes of adolescent health publications utilizing SNSs; the growing number of publications about SNS use in adolescent healthcare fell into one or more of five themes. Many issues described in these publications reflect early development of SNSs as a tool to inform and link youth to healthcare services or information. At this writing, for example, there have been no longitudinal studies analyzing SNS outcomes in healthcare. Findings from this review also highlight both (1) what health education information adolescents desire from Web-based sources and (2) how providers might leverage that technology to improve health systems. In addition, we also highlighted articles that underscore ethical and privacy issues to consider when incorporating SNS technologies in the provision of health services.
As young people seek healthcare information online, they desire accessible, reliable, and accurate information. They want clinic information to be clear (hours, location, etc), and they prefer a confidential way to ask trusted professionals questions about their health. Considering these basic features, clinics utilizing SNSs can provide a useful, user-friendly avenue for healthcare access and reputable information. Such inquiries can also guide providers in developing relevant health topics on their SNS pages. To effectively disseminate health information, providers and clinics should be committed to ensuring the information is current, relevant, clearly stated, and youth-friendly. Vetting of site content and language by youth advisors is a wise step in the process of content development. 35 Clinicians should try to build a strong SNS presence utilizing multiple SNSs when possible. This should be done to give SNS users easy access to clinic information. Second, clinicians should educate patients on safe SNS usage, a suggestion echoed by the American Academy of Pediatrics. 36 Third, clinicians (particularly those in healthcare subspecialties) should find a means of creating an online network for patients with similar health issues, to meet and T a b l e 1 discuss the challenges they face as well as promote prosocial connections. Safety from potential ''sex predators'' and other Internet stalkers is an oft-discussed topic, but one that may be overstated by the media. While caution should be exercised in the use of SNSs, actual risk to adolescent health is still to be determined and may shift over time as safety standards and awareness are more widespread among youth and families.
Matrix of Publications Accepted for This Review
Technological barriers in clinic settings seem to be resolving as people across generations embrace SNS technologies, and as clear SNS favorites (ie, Facebook) emerge as the go-to technology for social networking. Facebook now offers a company page template (www.facebook.com/ business) that assists clinics in creating an easy-to-navigate and relevant SNS presence. Administrative technology restrictions remain the most difficult barrier to overcome, particularly for clinics based out of larger corporations.
There are many ethical considerations for SNS use in adolescent healthcare delivery. Many of those ethical issues have been reported elsewhere. 37, 38 Research via SNSs is one area that special ethical consideration must be given; Moreno et al 2 outlined guidelines for SNS adolescent research practices.
Review Limitations
Our review is with some limitations. While we reran literature reviews with key search terms to include the most current literature in our analysis, some papers may have been missed or in press at the time of our review. As previously discussed, the quantity of literature on SNS technologies is rapidly increasing, as is the scope of such evidence. Because our review was limited to English publications, we may have missed publications from other countries. Exclusion criteria may have ruled out some publications that would support or add to our slate of themes. Finally, we purposely sought emerging technologies reported by young people to inform their health, which could exclude earlier or now-outdated technologies.
Interestingly, mobile phone and mHealth technologies were seen in search results from the most recent years. While we excluded text messaging mobile phone interventions in our analysis, the co-occurrence with SNS health interventions warrants further consideration. Some clinics have conducted trials of sending text messages to serve as appointment, medication, and glucose monitoring reminders, 39, 40 which in the future may be conducted via SNSs. These trials did not yield promising results when it comes to effectively reminding patients to take medications, follow through with care, or show up at appointments. Still, the interaction of mHealth intervention crossover provides a glimpse into the direction of these technologies in the future. The next phase of SNS health delivery and health promotion should include hypothesis-driven community trials and studies to include mobile phone and appbased technologies to reach young people. As SNS use has proliferated, so too will the ubiquity of smartphones in the hands of youth (Table 1) .
CONCLUSION
Social networks are commonly developed through life as a normal part of human development. Historically, teens have gone from gathering at soda shops, schools, or malls, to meeting online and mobile phones. 41 While the social setting is different, the interpersonal practices are the same. They gather in common locations to share the latest problems or triumphs; if a peer suggests a behavior change, others hear about it and may follow. Society tends to overemphasize the negative aspects of social networking, but the positive aspects of social networking are noteworthy. Utilizing SNSs to instill prosocial contacts and promote healthy behaviors can have many positive long-term benefits to individuals and society.
Issues of privacy and boundaries are ever present in adolescent health-related SNS use. Adolescent healthcare providers must become aware, if not proficient, in use of SNS technologies to remain a player in health communication. Whether an individual or organization appreciates SNSs is no longer an option-consumers have come to expect such a presence as standard. Clinics, particularly those who serve at-risk adolescents, should begin to consider building an SNS presence that will facilitate safe and informative peer and provider interaction.
The online community, SNSs specifically, allows for people worldwide to gather in a single forum, to discuss issues relevant and important to each individual. Teens now have an opportunity to connect with peers facing similar problems or talk about health and wellness. This is particularly true for homeless and transient adolescents for whom residential mobility makes it even harder to build peer connections. The social networks afforded by SNSs may serve an important link to a young person arriving to a new city, seeking resources, and reaching out for assistance. It is still unclear how having a prosocial online or SNS presence might decrease a teen's potential for engaging in high-risk behaviors. Healthcare providers should remain nimble and aware of these technology and communication behavior changes, willing to keep an open mind as adolescent norms and preferences shift.
